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INTRODUCTION
The Lummi Indian Nation is interested in protecting the water resources in its reservation for the beneficial uses of the members of the Nation. Protection from the overuse of these water resources and the degradation of water quality are the main areas of interest. Concerns that the present rate of use of ground water exceeds the rate of recharge and that the present rate of withdrawal has caused seawater intrusion into parts of the reservation have been raised. There is also concern that increased rates of withdrawal are anticipated as a result of increased growth, which could induce further intrusion.
In June 1994, the U.S. Geological Survey (USGS) and the Bureau of Indian Affairs (BIA) entered into an interagency agreement to study the northwestern part of the Lummi Indian Reservation. This work was completed in January 1995 (M. A. Jones, U.S. Geological Survey, written commun., 1995). The BIA and the Lummi Nation wanted additional information about the remainder of the reservation in order to develop a long-term management program that will maximize ground-water yield but at the same time minimize the impact on ground-water levels and not greatly increase seawater intrusion. In April 1995, the USGS and the BIA amended the interagency agreement to study the remainder of the reservation.
The principal objectives of this study were to describe the geometry of the hydrogeologic units and to investigate the quality of ground water for the remainder of the reservation. This report presents the ground-water data collected during this study. It does not offer interpretation of the geometry of the hydrogeologic units.
This study involved inventorying wells, measuring water levels, sampling and analyzing ground water for temperature, specific conductance, chloride, nitrate, and common constituent concentrations, and describing the ground-water system. The data collected during this study are presented in tables 1 through 4 at the end of this report. Plate 1 shows the study area and well and spring locations.
Well-Numbering System
Wells and springs in Washington are assigned numbers that identify their location in a township, range, and section. For example, number 37N/01E-03H01 indicates, successively, the township (T. 37 N.) and range (R. IE.) north and east of the Willamette base line meridian. The first number following the hyphen indicates the section (03) within the township, and the letter following the section number gives the 40-acre subdivision of the section, as shown in figure 1. The number (01) following the letter is the sequence number of the site within the 40-acre subdivision. An "S" following the sequence number indicates that the site is a spring. A "D" following the sequence number indicates that the site is a deepened well. 
37N/01E-03H01
SECTION 03 Figure 1 . Well-numbering system used in Washington.
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METHODS OF INVESTIGATION AND RESULTING DATA
This study began with the compilation of existing information from USGS files on wells and springs. Beginning in April of 1995, records of all known wells and springs within the study area were reviewed. After elimination of those sites that reportedly have no access for water-level measurement or water-quality sampling and those sites known to be destroyed, attempts were made to field inventory the remaining wells and springs.
During June and July 1995, 104 wells and springs were inventoried. This included some wells for which no previous records existed but which were encountered during searches for wells with records. The field inventory process included locating the well or spring in the field, measuring the depth to water in the well, measuring the temperature and specific conductance of the water, collecting water samples for determination of chloride concentrations, and collecting samples from selected sites to determine concentrations of nitrate and other common constituents. The latitude, longitude, and approximate land-surface altitude of the well or spring also were determined, and data from the driller's reports were analyzed, compiled, and entered into a computerized data base. Table 1 includes records of all wells and springs (177 total sites) for which data are available from this or previous studies (Newcomb and others, 1949; Washburn, 1957; Walters, 1971; Cline, 1974; and Dion and Sumioka, 1984) or for which other reliable location information exists. Table 1 includes four offshore sites: two wells (test borings for bridges) and two springs (low-tide flows).
Depth to water was measured in 60 wells using a graduated steel tape accurate to 0.02 ft (table 2) . Permission to measure water levels and collect samples was denied by owners of 13 wells. Water levels in wells with buried well heads or wells that were otherwise difficult to access were not measured. Water-level altitudes (land-surface altitude at the well minus depth to water) can be calculated using the land-surface altitudes in table 1. The accuracy of these water-level altitudes depends primarily on the accuracy of the land-surf ace altitude of the wells. Water-level altitudes in wells with land-surface altitudes previously surveyed (Cline, 1974) are considered accurate to within at least 1 ft (altitudes reported to one or more decimal places in table 1). Where land-surface altitudes are determined from topographic maps, the accuracy of water-level altitudes is generally within about 10 ft (altitudes reported to nearest foot in table 1).
Water samples were collected from 48 wells and springs and were analyzed to determine temperature and specific conductance with a field meter that was calibrated at least daily. Samples collected from these wells and springs were analyzed for chloride concentrations by the USGS National Water Quality Laboratory (NWQL) in Arvada, Colo. Samples from 38 of these sites were also analyzed for nitrate and major ion concentrations. Results of the analyses are presented in table 3. Chloride concentrations ranged from 5.2 to 420 mg/L (milligrams per liter), with a median value of 24 mg/L. Only 4 of the 48 wells sampled had concentrations exceeding 100 mg/L. Nitrate concentrations ranged from less than the detection limit (0.05 mg/L) to 5.2 mg/L. Nearly half of the nitrate concentrations were less than the detection limit.
Water samples were usually collected from a hose bib in the well's distribution system as close to the wellhead as possible. All samples were collected prior to any water treatment, such as chlorination, fluoridation, or softening. Where feasible, samples were collected upstream of any holding tank. Sample water was directed from the hose bib through polyethylene tubing to a flow-directing stainless-steel manifold mounted in a mobile water-quality laboratory; a sketch of the system is shown in figure 2 . At a flow chamber, pH, temperature, specific conductance, and dissolved-oxygen concentration were monitored continuously. Readings were recorded every 5 minutes. Once these values were constant for at least two consecutive readings, indicating that the water monitored was being drawn from the aquifer, raw and filtered samples were collected from the appropriate manifold outlet.
After collection, samples were treated and preserved according to standard USGS procedures (Timme, 1995) . Samples requiring chilling (nitrate analyses) were sent to the laboratory by air freight within 24 hours of being collected. All other samples were sent by first-class mail on a weekly basis. Determinations of pH, specific conductance, dissolved-oxygen concentration, and temperature were made onsite using methods outlined by Wood (1981) . Dissolved-oxygen concentrations were determined using a meter, and concentrations of 1.0 mg/L or less were verified with a Rhodazine-D colorimetric method (White and others, 1990) developed by Chemetrics, Inc. Laboratory analyses were done by the NWQL. Dissolved concentrations were determined for all inorganic constituents. Analytical procedures used at the NWQL are described by Fishman and Friedman (1989) .
As part of the study's quality-assurance program, the accuracy of field measurements of pH and specific conductance was ensured by daily calibration of meters with known standards. Dissolved-oxygen meters were also calibrated daily using the water-saturated air technique.
Four samples for major inorganic analysis by the NWQL were collected in duplicate on a random basis. One blank was prepared from deionized water. The duplicates and blank were processed in the same manner as ordinary ground-water samples and were submitted to the laboratory disguised as normal ground-water samples. Spiked chloride samples of 0, 100, and 1,000 mg/L also were submitted from the field to the laboratory. The analyses of the duplicate, blank, and spiked samples are shown in table 4. All were considered acceptable except for the dissolved iron, which had a concentration of 25 |J,g/L (micrograms per liter). However, this was judged to have little effect on the use of the iron data. Standard quality-assurance procedures were used at the NWQL. The resulting analytical data were reviewed by laboratory personnel, then released to the local USGS District office in Tacoma, Wash., by electronic data transfer. [--, not determined; Data reliability: C indicates well has been field inventoried, U indicates that well has not been field inventoried; Type of log: C indicates caliper log, D indicates driller's log, F indicates fluid conductivity log (spontaneous potential), G indicates geologist's log, J indicates gamma ray log (natural gamma), T indicates temperature log]
Local well number 
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Local well number [--, not determined; <, not detected at the given concentration; mg/L = milligrams per liter; p.S/cm = microsiemens per centimeter; = micrograms per liter; °C = degrees Celsius]
